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(54) PATCH ANTENNA SYSTEM 

(57)Abstract: 

PURPOSE: To facilitate the assembling of the patch 
antenna system by forming an antenna pattern via a 
dielectric board on the upper side of a ground conductor 
and forming a circuit pattern with circuit components 
mounted thereon via a dielectric board at the lower side 
of the ground conductor. 

CONSTITUTION: A multi-layer ceramic board 12 of a 
patch antenna system 1 1 of one-point feeding type is 
made up of 1st and 2nd dielectric boards 13, 14. An 
antenna pattern 4 is formed on the upper side of the 
board 13 by a conductor member such as a copper foil 
by photo etching. Furthermore, the patch antenna is 
formed by forming a ground conductor 5 on a lower side 
and the shape is rectangular or circular. A radio wave 
from an earth satellite is received by the antenna 
pattern 4 and inputted to an input terminal of a low noise 
amplifier 2 directly via a throughhole 1 6, in which the 
radio wave is amplified. Then the amplified signal is 
inputted to a reception section through a coaxial cable 

23. An external undesired radio wave is blocked by a cover 20. Moreover, the length of the 
throughhole 16 does not almost attenuate the reception radio wave because the thickness of 
the board 1 4 is minimized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by cornputer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the ground — a conductor and this ground — with the patch antenna which consists 
of an antenna pattern used as the radiating element formed in the upper surface of a conductor 
through the 1st dielectric substrate the aforementioned ground — with the circuit pattern 
formed in the inferior surface of tongue of a conductor through the 2nd dielectric substrate 
Patch antenna equipment characterized by having a means to connect this circuit pattern and 
the aforementioned antenna pattern electrically, the coaxial cable which supplies electric power 
to the aforementioned circuit pattern, and the passive circuit elements mounted in the 
aforementioned circuit pattern, respectively. 

[Claim 2] Patch antenna equipment according to claim 1 characterized by connecting the 
aforementioned antenna pattern and the aforementioned circuit pattern electrically by the 
through hole. 

[Claim 3] Patch antenna equipment given [ respectively ] in the claim 1 and claim 2 which are 
characterized by forming the 2nd antenna pattern in the upper surface of aforementioned 
ANTENAPA-N through the 3rd dielectric substrate. 

[Claim 4] the conductor of the aforementioned patch antenna — patch antenna equipment given 
in either of a claim 1 to the claims 3 characterized by forming the aforementioned circuit pattern 
in a side inferior surface of tongue at a high Brit 

[Claim 5] Patch antenna equipment given in any of a claim 1 to the claim 3 characterized by 
constituting a preamp by the passive circuit elements by which the aforementioned mounting is 
carried out with the aforementioned circuit pattern they are. 

[Claim 6] Patch antenna equipment given in any of a claim 1 to the claim 4 characterized by 
constituting a receive section by the passive circuit elements by which the aforementioned 
mounting is carried out with the aforementioned circuit pattern they are. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to patch antenna equipments used for 
communication system, such as antenna equipment which receives the electric wave from a 
satellite. 
[0002] 

[Description of the Prior Art] In recent years, the satellite communication system which used 
the satellite develops and development of the mobile communication system which used this is 
performed actively. GPS (gloval positioning system) which performs position measurement of a 
vessel, an automobile, etc. and a display especially is developed among them. 
[0003] In industrial fields, such as an automobile using systems, such as this, as an antenna 
which receives the electric wave from a satellite, as are shown in drawing 3 - drawing 5 , and the 
antenna pattern which constitutes a radiating element shows a rectangle-like thing and drawing 
8 f the patch antenna 1 with a small circle configuration is used, as shown in drawin g 3 - dr awing 
5 , and drawing 8 , conductive member, such as copper foil, is formed in both sides of the 
dielectric substrate 3 made of a Teflon (registered trademark) resin, and the antenna pattern 4 
from which photo etching of the copper foil by the side of the upper surface is carried out, and it 
constitutes a radiating element forms this patch antenna 1 — having — the rear face of the 
dielectric substrate 3 — the ground — it is a conductor 5 

[0004] the hole 6 which serves as the feeding point from the central point O of this antenna 
pattern 4 in the position equivalent to 50 ohms **** — having — **** — this hole 6 and the 
ground — the conductor 5 has structure insulated by the substrate 3 currently each other 
formed by insulating member As shown in drawing 5 , while the pin 8 of the structure equipped 
with head 8a is inserted in the hole 6 for the feeding points, head 8a of this pin 8 is soldered, and 
it connects with the antenna pattern 4 electrically. 

[0005] Since the electric wave received with this patch antenna 1 is very feeble, it is necessary 
to amplify it with the preamp 2 (for it to be hereafter described as a low noise amplifier 2) of low 
noise. Then, as shown in drawing 6 , it connects with a low noise amplifier 2 through a coaxial 
cable (not shown) from a pin 8, and the method of amplifying a received electric wave is adopted. 
The circuit pattern (not shown) is formed in the circuit board 9, as for a low noise amplifier 2, 
passive circuit elements (not shown) are mounted in the predetermined portion of this circuit 
pattern, and the circumference has structure covered by the carver 10. 

[0006] On the other hand, recently, as shown in drawing 7 , there is also a thing of the integral 
construction which fixed directly the low noise amplifier 2 of the structure shown in drawing 6 at 
the rear face of the patch antenna 1 . 
[0007] 

[Problem(s) to be Solved by the Invention] Since it connected with the coaxial cable from the 
patch antenna 1 to the low noise amplifier 2, the thing of the former form had the problem that 
attenuation of the mismatching accompanying a gap of the length (electric phase) of this coaxial 
cable and a received electric wave was size. It had to create specially that a low noise amplifier 
2 also formed a circuit pattern on the circuit board, and moreover mounted passive circuit 
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elements in this etc., and there was a problem that a number also increased as the erector. 
[0008] On the other hand, although there was no attenuation of mismatching with the part and 
antenna with which the coaxial cable is not used for the thing of the latter form, and a received 
electric wave, there was a problem of taking the assembly of a low noise amplifier 2 and the time 
and effort of attachment, like the thing of the former form. 
[0009] 

[Means for Solving the Problem] this invention — the ground — a conductor and this ground — 
with the patch antenna which consists of an antenna pattern formed in the upper surface of a 
conductor through the 1 st dielectric substrate the ground — with the circuit pattern formed in 
the inferior surface of tongue of a conductor through the 2nd dielectric substrate A means to 
connect this circuit pattern and antenna pattern electrically, the coaxial cable which supplies 
electric power to a circuit pattern, and the passive circuit elements mounted in a circuit pattern, 
respectively constitute patch antenna equipment. 
[0010] 

[Function] Since the patch antenna 1 and the low noise amplifier 2 are formed in the multilayer 
printed board at the high Brit, it is received by the antenna pattern 4 of a patch antenna, and 
through a through hole 1 6, the electric wave from a satellite is inputted into the input edge of 
the direct low noise amplifier 2, is amplified, and is inputted into a receive section (not shown) 
from a coaxial cable 23, and a received electric wave does not decrease it. 
[0011] 

[The example 1 of invention] The 1 st example of this invention is explained in detail based on 
drawing 1 . In addition, the thing of the same name as the conventional example omits the 
explanation using the same sign, drawing 1 shows the patch antenna equipment 1 1 of one-point 
electric supply type, the multilayered ceramic substrate (or multilayer printed board) 12 is 
constituted by the 1st dielectric substrate 13 and the 2nd dielectric substrate 14, and an 
antenna pattern 4 forms in the upper surface of the 1 st dielectric substrate 1 3 by conductor 
members, such as copper foil, by photo etching — having — **** — an inferior surface of 
tongue — the ground — a conductor 5 is formed and the patch antenna 1 is constituted As 
shown in drawing 3 of the conventional example - drawing 5 f the configuration of the patch 
antenna 1 may be a rectangle-like, or as shown in drawing 8 , it may be a circle configuration. 
[0012] In the case of the patch antenna 1 of the shape of a rectangle which resonance 
frequency fl_ and fH are decided by the diameter of circle in the case of the patch antenna 1 of 
this circle configuration, and is shown in drawing 3 - drawing 5 , they are resonance frequency fL 
and fH by the length of the diagonal line. It is determined. This resonance frequency fL and fH As 
it is based and is shown in drawing 9 , it is the operating frequency fO. It is determined. If it is the 
radius a of thickness [ of the 1st dielectric substrate 13 ] h, and specific-inductive-capacity 
epsilonr, the operating frequency fO, the velocity of light C, and a patch antenna, generally, in the 
case of the patch antenna 1 of a circle configuration, it will be expressed with a=(1.8C/2pifO 
rootepsilonr)- (1.39 h/pi), and thickness h of the 1st dielectric substrate 13 will be determined as 
it from this formula. In the rectangle-like patch antenna 1, thickness h of the 1st dielectric 
substrate 13 is determined similarly. 

[0013] the ground of this patch antenna — the circuit pattern 15 of a low noise amplifier 2 is 
formed in the inferior surface of tongue of a conductor 5 through the 2nd dielectric substrate 14 
16 is a through hole used as the feeding point, it is established from the central point of an 
antenna pattern 4 in the position corresponding to 50 ohms, and the antenna pattern 4 and 
circuit pattern 15 portion corresponding to the input edge of a low noise amplifier 2 are 
connected electrically. In addition, the position of this through hole 16, a diameter, and length are 
fundamentally determined in the property of an antenna. However, since the length of a through 
hole 16 has a resistance component and an inductance component and the direction of 
attenuation of a received electric wave which made thickness of the 2nd dielectric substrate 14 
thin decreases so much, the 2nd dielectric substrate 14 is formed as thinly as possible. Under 
the present circumstances, the intensity of a multilayer printed wiring board 12 is reinforced with 
the 1st dielectric substrate 13. 

[0014] FET of the passive circuit elements from which 17 constitutes a low noise amplifier 2, and 
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18 are resistors, and a capacitor and 19 are mounted in the predetermined part of the circuit 
pattern 15, respectively. 20 is the wrap carver, it is formed by copper, iron, the nickel cobalt alloy 
(covar), etc., and the portion of a low noise amplifier 2 is soldered to the ground pattern 21 of 
the circuit pattern 15 with solder 22. 23 is a coaxial cable and is connected to the outgoing end 
of a low noise amplifier 2. 24 is the connector of a coaxial cable. 

[0015] Thus, since it is constituted, it is received by the antenna pattern 4 of the patch antenna 
1, and through a through hole 16, the electric wave from a satellite is inputted into the input 
edge of the direct low noise amplifier 2, is amplified, and is inputted into a receive section (not 
shown) from a coaxial cable 23. Under the present circumstances, the unnecessary electric wave 
from the outside is prevented by the carver 20. Moreover, since the 2nd dielectric substrate 14 
is as thin as possible and the length of a through hole 1 6 is formed, most attenuation of a 
received electric wave can be disregarded. 
[0016] 

[The example 2 of invention] Drawin g 2 is the 2nd example of this invention, and the patch 
antenna equipment 31 of an electromagnetic-coupling form is shown, and the patch antenna 1 
has the structure where the 2nd antenna pattern 33 was formed in the upper surface of the 1 st 
antenna pattern 4 through the 3rd dielectric substrate 32, and that of other portions is the same 
as that of the above-mentioned example. 

[001 7] Thus, since it is constituted, the electric wave from a satellite is guided to the 2nd 
antenna pattern 33, is guided to the 1 st antenna pattern 4 through the dielectric substrate 32, 
like the above-mentioned example, through a through hole 1 6, it is inputted into the input edge of 
the direct low noise amplifier 2, is amplified, and is inputted into a receive section through a 
coaxial cable 23. 
[0018] 

[Effect of the Invention] this invention — the ground — a conductor and this ground — with the 
patch antenna which consists of an antenna pattern formed in the upper surface of a conductor 
through the 1st dielectric substrate the ground — with the circuit pattern formed in the inferior 
surface of tongue of a conductor through the 2nd dielectric substrate Since it is constituted by 
a means to connect this circuit pattern and antenna pattern electrically, the coaxial cable which 
supplies electric power to a circuit pattern, and the passive circuit elements mounted in a circuit 
pattern, respectively, while structure is easy, a number decreases as an erector and cost also 
becomes cheap. Since not only preamp portions, such as a low noise amplifier, but the whole 
receive-section part is moreover incorporable into the same dielectric substrate as a patch 
antenna with high Brit structure, the field of the invention as a small receiver is expanded 
sharply. Moreover, since the antenna pattern and the circuit pattern are connected by the 
through hole, a S/N ratio can be raised by choosing the ratio of a diameter and length suitably. 
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Japan Patent Office is not responsible for any 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 4] 
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[Drawing 8] 
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